Searching PAJ t t Page 1 of 1 

^TENT ABSTRACTS OF Jfc>AN 



(1 1 publication number : 2003-031 773 

(43)Date of publication of application : 31.01.2003 



(51)Int.CL H01L 27/105 

G11C 11/14 
G11C 11/15 
H01L 43/08 



(21 Application number : 2001-213580 (71)Applicant : CANON INC 

(22)Date of filing : 13.07.2001 ' (72)Inventor : NISHIMURA NAOKI 



(54) MAGNETIC MEMORY CELL. METHOD FOR RECORDING THEREBY AND MEMORY USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively concentrate a magnetic field 
generated from a writing line at a perpendicular magnetoresistance effect 
element without complicating a manufacturing process. 
SOLUTION: A method for recording a magnetic memory cell comprises a 
step of disposing a write line 3 near a side face of the magnetoresistance 
effect element 2 of a structure, in which a nonmagnetic layer 23 is _ WJt . ... 

interposed between a first magnetic layer 21 and a second magnetic S ; ~~] ra«i¥$M 

layer 22 each having an axis of easy magnetization in a film surface • — . - i * 



perpendicular direction via an insulating film. The method further m^fi-x,"- 

comprises a step of disposing magnetic field concentration layers 1 each 

made of a magnetic film via an insulating film on an upper part and a ^_ 

lower part of the line 3. Thus, since the magnetic field generated from 

the line 3 is concentrated to the layers 1 and then applied to the element 

2, the field can be more effectively applied to the element 2. 
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23 ifeiflffig 
J 21 
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3l ! 



22 m2w&m 




Inmm 1 1 Kffifiitt*ftlc«ftS*tt*J*o* l fit 

g 2 a^Ji t #m 4 ntcmnm^&m * ^tcmn* * y 

b *W&b i KEtt<D«^> y m ^„ 

[M*«3] fftE«&**J:0 v*Ji 
H\ flrtE««*^ «fc 9 t> JiWfttf T«U:ffi«i-5 

#m ifrh3 <D\,^-rtifr i 3S(cie<6^««^ * y ss^ 0 

[f»*S5] HtrE»a*i»J:9 t>a«*^*#v^tt 
N i FeSr±«»4:fS^iSr1*«fcr58»*3Sl^& 20 
4 (D^-f ttd» 1 3Sfc:Ett<£>fl£a;* y ^T-o 

6 ] flirts* 1 ^i&ttJi&tflg 2 <nmtiEM»7 

^-rtiib* 1 «^ffitto««^ y st^- 0 
[»**7] «rtB7^y«ttHt*s, %r±m7cmbm& 

&m%m b <d-£&*> htt&zt «r*w* b-tzm&m e is 

jKifSBIsft^id^ 7<D\t^1TM*liZl£tiMt<DmM.* so 
y 

z>z.b &vmk -rzm&m 1 *»e> s ^^tn^ 1 guca 

l 0 ] ItGffi&^i^Af) L < te«B<£>^d> 

-ttifr 1 *KiEttoa£«* ■=* y m?o 

2o(7)S^^^ ; eoSa5^i:v>{cS^W{c:^$tvT 
W#«14] B*?(l^5)il©v^fii^HtlE so 
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BJEa^^KPPJn U «TE»5i**l*caE*t*«St*lRl 

■ra*** y «js„ 

[f*** 1 5 ] If &m 1 2 -£tcteW*m 1 3 tcfS«^ 
WEa^^WW^Klt feixfcSfrE 2 o©#a*j»fc 

Wfc*fl**ffc£*-t\ Hf«S:E»t5rtS:#Itt 
l 6 ] »*3S 1^13 <mvfix;&> l-3®fCE 
1»E«*> * y *^ h7^^i SIR LT 
IBB L/c C 4: £<f#m "T 5 ^ y 0 

i 7 ] w*« 2 tcmmcomi*.* ^ y ^^-srffl 

li(^gt, *TO«ft*^<ott»*WE»i&*j|»i2e 
int^yhlCSiU *ffE»ii*j»<OT»^K*t& 
nfcfl^«^tfflE«**^<DT«f8^EfliU, SuES 

iffl^^oWEtfs/ HR<OT«lcK«Ufcr iSrW»i 

i-^^-^y o 

[W*«l 8] ffiEOtttfflttt, tWE^y 
f^coS $ £ fuES&^*ftf-S 9 *lfto«4: <DJt*s 2 JW_h 

[»Wo»||i/j:RW] 

[0 0 0 1] 

»**^«rfflV^fc«*^*y*^ftU«-t©E»*tt, 3fe 
[0 0 0 2] 

MR AM (Magnetic Random Acce 
ss Memory) b ff«ix«««^ * y 

[0 0 0 3] MRAM^^^yt;W:(j:, t fc 2 

^<Dm&m b*<Dm<D#m&mfrhm&&tizmnm* 

M^-YX. — $xJC TMR (Tunnel Magneto Resistance) 

mi-bm*ftx&*) . mamtm (MRjt) ^*coa 




(3) 



[0004] TMRi^coett^^ Ltfi, immftjjfa 

M^^ltffi#t5 r 4: tfST-# ftv>4: ^ 5 BgjB^sfc 
B t^itS: 3 fflFS* 4: i-Si^H^sfe S :©J:5i:i io 
? D Sfc, TMR*^-OJb«*fcttT»J-»ii*j»S:H 

[0005] ±3eufcKrt*flaii*c«a5B4r<oiH«^M 

2^ #*9i*f*, *5M»*Fl 1 -2 1 3 6 5*0#^WC*3 

W{tTMR*^{^E»S:tT5«^^«; S>«fO*i£^ 
X^^a^, -to— o<D#iJ4: It, TMRi^lffiC 20 

*i-5IKffiSil[*i^o«»*TMR*^^a3jinu. TM 

[0 0 0 6] 

«ffifcE«*nfc»a*j»^*i-«i«*«:, '>ft< irt 
Fn^^V->3 XaotSSL 

[0 0 0 7] fcfcfU »ii^l6*C^ft-r«SEflg^/J^$V^» 

/h £ 4^T«fHBoWb*rtl*se pf|B t ft a J: o \c 

0^:#tt £ IBft § * a Jjfa \C ft 5 o 

[0 0 0 8] SiIWtTMR*^S:fflV^fc««7« 40 
i*r5fctf>(c % f^SritBftTMRi^OilEifif 

fcE«t-5 a*, ^^jt5ft«aST-, m^^m 
[0009] w^iwit * &&mzir 
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[0 0 10] 

■ #££14/14:, RSadt^[fig(ctt{l:8Stt«rl«oJ|| 

^*wa»a**ft i 5 1> a«*o* * »n *t b tit ^ 

[0 0 1 l ] ffirlE»ii^i»J: 9 tSiK^o^tv^ 

[0012] iHre*i&^jMJ:9 taawo**^ 

[0 0 13] MrE#ii*j»±9t>a«*o*#v^ 

[0 0 14] Sfc, WIE»ii**J:!9 
JfttN i F et±*»tt«: i«r»«i:-r5. 

[0015] fufElg i oatt/i&r/fg 2 ©atti 
[ooi6] *fc, fflrflE7 =l y 0£ttK#E. *±*tc*£ 

[0017] WIE*ii*jtftJ: 5 t>S«*<0*#v^ 

€ 4: tufS*3^^» 4: a> m K*fi»fflasKtt ix-C ^ S r 4: 

[0 0 18] *fc, H9ia*3i**^T/U5^^^^^^ 

[0019] Sfc, MneflFS&^MsOMRt) b< 

[0 0 2 0] Sfc, WIE»j&**J:9fca«*0*#ft 

5^4:^#®4:i-a 0 

[0021] *fc, ttfa»ii^i»ds«ria«**^owffli 

icRtt b^rv^a r 4r *W&b-fZ>o 
[0022] *fc, «rE«**^^w««-K*tbixfcm 

[0 0 2 3] ffirfE8S«^^eySI J F-ol5»*ifeT*& 

CThuIS^ 1 fc L < tefg 2 

#®4:-rao 

[0 0 2 4] WIBBS*^ y »^E»*ft"efc 




xm^fc cxmmm 1 ssteJi t> l < »jr 2 mm^h vr 

[0025] &tz, wnsMm.^'evm^m^ti^^rV 

^Mtt^^yt/^MU f^-ey h y 

[0026] mmm^^ym+zm^^tc^^v 
-cfcoT, aiEa^^-wt^ajfths^^* 10 

U «TE»ii*jt»^±a*c:ta:«t&nfcmE«^*:«!rE 
««*^«>±«^A*oi»Ebry MtoTttKEItLfc:: 

[0027] mEatttKtt. Hutatv 

±.xhz>-t*¥fmt1rz> 0 

[0 0 2 8] 20 

[0 0 2 9] (|g 1 0||J6<£>?£ffi) HI 1 H #«91<£>B£ 

[0030] mi iZTfrir X 5 (c**J6^ffi«. SSSC*^ 
<h Lt, iffiiil^^CMtli^^oI 1 i&ftg 2 

1 *i8tti2 3 ts mBmttmcm<kMM&» 

of?2f£ttJ§2 2 <b^«Jf ^TftS^t 0 :/ h^/lsM 

«* : FH:TMR* : ? L I^IS3g**t5i>0"T*H:>5c<, attJi 30 
dsiBtffiSK^lRlJcKftSixS fcOT&tifi. #J;tf3:GM 
R (Giant Magneto Resistance) M^^^fi&^&SnM^ 

[0 0 3 1] Slj8ffiS2lil28tti2 2ifj:, ft ' 

[0 0 3 2] TMR*^2(OfllM3£«f(Ctt, ^Hj^cOlfe 
[0 0 3 3] *ii^j»3<7)JiSBXt/TSl5^fi, ^Hl^tf) 

SKffiMWl-TMR*^ 2 icHliD-TS r <h iSpftt <h so 
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45 0 *0«&BfcHi 0K*i"— Rttfc:, WftlcSKft 

[0 0 3 4] Irtc&oXmmJ: «9 tSa^Oigv>e§:« 

fcTMR*^2S:E«i-Sritcj:9. »i&**ft3*>& 
I4t5WI:M(:TMR^ 2 KStfnrTS c t ^ 
■e#5o :«i:J;ot, »i«tt»2 i*v^»j(S2 

E£ttJi2 2<7)V^tl^T*fcS^^-y@^fc^tHSC0a 
ft*lft*s±rtI*t>L<H:TlRl#lcWkSix*. *<B«ffc 

r £&x£z> 0 

[0 0 3 5] m^M* m 1 H (Hi T?tt#ii*ilft 3 CO _h 
ffiXUn^KRttfciXTV^a^ #i£<^lft3<7)_hgi$t L 

v\ fcfcU ±9»*»l2i«Jp.S:TMR*- : F-2»;:B3/nii- 
[0 0 3 6] 1 tt, S^*^^<. 

7t, aiMfe'WBiJi »a*i»3^at*L5«j«d*b»* 

[0 0 3 7] ^1 ^tt^ 2 1 Xt5» 2«ttJl 2211 7 

5R«*#*S<, **Ki«II«fl«4:ft0^t-v\ 4 

te^«ttfflttc#ii*j|ft 3 ^ & <Z)«^«#K^^*^ft« 
#jdSBUPS*L*r.4:^ft<ft5. CtU^^K 

fcEfts^ftfPSr^a-r 5 r t & sim t ft So 

[0 0 3 8] 7*y«tt«Ht, *±*7c*i:tt]R7c*^ 
±«5c9llt«lS5c3R<0^^e>ft-5«ttlRtt, T^yv^ 
<ft«9, *fc, aai?fiJWUT**lc:»lt*<b»4:ft5 

[0 0 3 9] »ii**3H StttJlT-*>S«»*tf*l 



[0 0 4 0] (12 <D$ffi<DJ&m) H 2 W\ *38fl<^I 

[0041] i2 {c^-r <fc 5 ^*ms?effitt, hi i ^ 
Ltzmi<Dmmmmtitmi,x. tmr* : p2ow«i 10 

iBK^ttTV^S^dSS^So 2^f^S3a, 3 b 

[0 0 4 2] **lS«tB-ett, 2 *<£>W&^H 3a, 3 

l*<7>«^iJt«L-C\ TMR*^2«C2ffiF©«#S:R3 
JO-rsntdS-etSo 2*^S^i3a, 3 b 

bft< fc t 2fflfO«4fe«fl.Sr#ar. fc^"tf&5o 20 
[0 0 4 3] *Hlfi«1||-ett, 2$Of^H3 

a , 3 b <DZtl^tL<D±&RZ$TmzmftM*m 1 

[0044]^ (jb 3 (Dmm^m) msn, ^mm^m 

[0 0 4 5] 13 {CTjkirX 5 Kl*ieft«llBtt:, m 2 ^ 
L7 u cM2(0||^ff^^it^LT, «HL**«l^*3»t* 

nft<, TMRi^2<7)fi§^tl^TV^^^ 
<5 G 

[0 0 4 6] *3a6»*|-CW:, »a**3d»fe»^Lfc 
— ^JKIMfe^JB 1 £riIofc^ s TMRi^2 
^lotffi^lfftfl 1 £ii£ 0 
[0 0 4 7] fet, fltA^aseK^ftUKdns t 

J: 0S6*»^«3RSrTMR* : f-2^*(tiS-a:5r £ 
J: ^ il^MM^TMRi^- 2 : 

tf*-e#5o 40 
[0 0 4 8] r~-c\ *^«^^yi^{cj:5a 

[0 0 4 9] B4fi, y *^<o«|it£«5£ttK: 

^i-m-efeD, (a) ^m3{c^Ltzm^^^vm^-(D 
mfe&m^mcTF-rm. (b) iii2C/Tif:i^^^ 

y J^F©*i6*:«*ttfcSi-B, (c) (iTMRlW 
P5«^2*o*a^j»^E«S*t, 

tix^t^ma^ * y *^<o*jtSr«a:W^*-*-ia, 

(d) ttTMR*-?-^Jt«^l*(0»5i*j||*SE«S 

*i> ^#*4 I li^^:tt^t^rv^^v^^^^y i^-coi so 
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[0 0 5 0] M4tCjoV^T. #ii^lft3, 3a, 3b 
tt, ffiflSO. 1/im, IJf^O. lAtmctU 10mA 
/c m 2 <7>^^^ScDmSS2r8ftb£: 0 *fc, #5£^H3 
a<D*«ffitfFii**3 bOfcflUffifc^lBIHMtO. 3^ 
m, «#«^IlOiffi20nm, ^*«^^l<h# 
3 i:<7>PflPHf*2 0 nmi: bfc G TMR^ 
2J2, t^l3a, 3 b^^cOKSt^^bl/>ffifi (0 
4 (d) TMRi^20tWf^l3(^ 

[0051] H5tt, 14 (a) - (d) td^bfc#» 

[0 0 5 2] B5lC*3VvT\ Stttite:, ■=* 
y*^*3V>T»a*ift3 a (14 (d) C0#^fi#ii 
^«3) ^IllrOiU *0#i&*|ft£jiBM-5« 

tt, »&*i*3 > 3 a, 3 btDmVZ&fa&tp&MtZiSft 

[0053] iSJ:^ TMR*^2 0p5{BJt£2;*:£># 
ii*»3a, 3bS:ElLt»^ (W2) 1 #<E>*i£ 
**R3S:E«bfci»'fr (Wl) fcJt(fcLT38£«#i&S:*:# 
«JMfc»FJi 1 SrK»tfc»^ (W2K1, W2K2) W: 

[0 0 5 4] Ifitil^rTMRif 2(Z)ifi§ 

*-CS6tfU^#^ (W2K2) tt, t#ittiili)Sf^i 
3a, 3bi^Cit*fc§t^ (W2K1) tJtgtt, ^ 
1. Sfebte*)^ <t"«8b* 

[0055] ktk:, ^mm^mu^^vm^-^m^^ti 
aftt^^ey^Wit^ov^TRw-rSo i3c 
^ bfcfl£S>* ^ y if^i^MRAM^^^e y ir^co 

[0056] i3{c^bfc^^^^-y m^&m 

[0 0 5 7] l6^^o^T, TMR^2lipIS i £ 
« 8 _hidJF^ $ tbfcMO SFET(7)KK 7 {C^ 

tt, SSffiSK^iCffit^TV^S 2*0*5i^»3 a, 3 
bd«E«*iX, 2#0>»i£^j|63 a, 3b(7)^ 

5 0 MOSFETft K^>«ffi7 0ftty-Hffi 

[0 0 5 8] V h y s/^^ttl:EISiifc*R<o^*5 

tf s/ h|ft4^>— KfCiSmfcSrSlJDU MOSFET 



# 
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[0 0 5 9] Si^^^fCii, ^ISWCTMRI^- 

f^H3a, 3 b £^l2*0|fiSWft^LTlE«£*L 
T^£/c£>, fMi3a, 3 bfcmM£»fLLTt>, T 

iSrTMRif 2 ^«*"fil^>ffilt^ia<5tt 5 d t &*5ItfeX- 

[0060] £fc, ^ v ]) *y?xmzmm£ntc&%c<D 
±/u<d o •h*fc'm<D*^: y -t/u&m&L L~c*j&^ft 

«t«r«BB»it*lRl»;:«"ri:PIW«-, try Hft4 tcftffi* 

[0 0 6 1 ] fc*3, TMR*^2 0«fc;frftftKte$^ 
TMR*^2<O±SB(0«#*i?« 1 tt, t^F 

i»4^«#*s*tT«ffiSitt*r^(^ J ? a «<3fls, r<7>3R 

TMR^^2C0_bT^#^ c f 3 ^ 1 > ^CTMRI 

?2©±«©i*lifiHfj:, try HMMfi5*rp] 
(BMb»«*li*i*l) te**»*tt««**<*»J:5»c:ia! 

5 £ £ 3 tcffi 5 £ <Z>Jfc ft 2 « 

±. #4L<«:3£JLJb4:i-5wi:-e*a"srtt-X?*)5o - 
5 fc«JMfc*Ji l tf>S£ £«£*>JtftRjrr<5 - £ 
tt, TMR^^-2 0±g(5^^#m c F I iilfc^^^<. T 

MRif 2 oirowi^i i (cig^-r ^> <t £ e> km 

[0 0 6 2] (14 (Dmffif&Wi) m 7 

[oo63] in 7 [CTfkirx o ic^nMj&nfc. m i tc^ 

%TMRlf2^ f4R*HBO«ffi|C|Sl! ft T V > £ 

[0 0 6 4] **j6?gffi-ett. 3 

W^«»«:TMR*^ L 2^H]flli"5r b&X'$Z 0 fcfc 
U »ii*i»3cO«B^ J fr«^«**iti» 1 ftRtf-Cl^ 
±SBLfcJBl-*3C0**«lllttt:ttLT, K 
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[oo65] ottt«) 0 8 tc^-r««* * y am*, 

tt» 8 4 t , ^att^ 86i, KiErt^micttflsMN 
SrKfo»2BStt«8 5 fcdsa*SiL-C*«ffirt«ftTM 
Rift*fe5TMR^8 2SrfflV\ ttJMK'P/l 8 1 ft 

10 [0 0 6 6] Brt8fcTMR*f«:ffll^8«> 

ftfi, affrtWtTMR^Oitt&tf/SfcttTaB^ 
•ii^itft^KJt ?>^5o TMRif 8 2^)T 

SfM-»i&*i»8 3asRtf-&*i-C^S„ 

[6o6 7] ~<Dfctb, ms{C7fkirxv^, m^n^m 

8 lft*5i*»8 3 0«ffi*C|a:JtSifi&II*fc5o 0*Jx. 
tt. [gj9^^i-J: 5lC KMtis lft#i£^i»8 3 
coT^^^-^^^T, #&**ft8 3<o«IBfc:Rl*j5£^i§ 
-frKtt:, a#*^^8 l^*^i-SK#ftlUtW*-TM 

r^^-8 2fcH3*ni"«wi*s-e#3tev\ 

20 [0 0 6 8] Lj&»Lfta*&, BrtSfcTMRSf^SrfflV^ 
*Jf 8 ift*ii^*8 3^W«^»*taiKMdSfc*fc 

[0 0 6 9] £fc, ffirt«ftTMR#?S:«V^B*^ 

^y^m TMR*?©±«&t;/ifcw:Ta»:t 

[0 0 7 0] 

«*ft«#«*»K**S*T*»6*«»^K:ff»i-5 

[0 0 7 1 ] rtUci^ isaiftW^affftR**^ 
tcBi^Di" 5 n t , /h* ****l-e««^ ^eyif 
40 ftJEBi-5r i*S"C#5 0 

[Hi] *«W^««^*y*^j|sico||*<o«)Sft 

[B2] *&w<Dmfz**!)m*<om2<Dmi&<Di&m$: 

[B3i **w^**^*y»^jiS3«>3«a[©»aft 

. [H4] K*7«^y*^<o«itft«aWlc*i-H-cfc 

(a) ttHs^ufcaft^^ysf^-ofliitftata; 

so Wfc^-f-lj, (b) ttB2l:»Lfc8*>*y*^ot 



# 

11 



(7) 
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iS«:*5t«JK:*-*-|a, (c) ttTMR^(Oi^{|iJ(^2* 

[Hl5] 14 (a) ~ (d) td^Lfc^itO^^^- 
[16] H31^Lfc^^^y^T-^fflV^cMRAM 10 

[lis] ^^-ey^T-(7>-itg?0ij^^i-»fEiiir-& 

-So 



z> 0 

[iaio] Si^^^^^-rs^o^^^bfcm 

[^-^-wtft?^] 

1 «g#ii*Ji 

2 TMRlf 

2 1 ^1 Ktt^ 

22 m2 mvkm 

2 3 #B£ttJf 

3 , 3a, 3 b #i2^$l 

4 \fy h& 

5 y-^tg 

6 ¥- h«S 

7 K i^-Y >WM 

8 plS i S« 



8UMU+/B l. 



[1211] 



23 ^ffifea 

^ J 2 TMR*^- 




22 !*2&&@ 



[@2] 



33 



2i 
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1 <tt#j£*JB 
-I 1 



.3b 



[B3] 



[14] 



3a -^Z 



23 $w&m 



22 51 2 an « 
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-3b 



□ 



[05] 
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WW2K2 



O0W2K1 



(c)W2 



(d)W1 



3a _| j 



2 TMR 1 

t=i [_f~ 3h 



1 BJt*4>0 



i cr 

2 

[07] 



23 OW&S 
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J 21 ^1 
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[H6] 



[H8] 
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m*i — i ~ 



8 



TMR?j^F- 82 



81- 



^84 85l«lt4» 



[(H9] 
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[(g) l o] 
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